Of particular interest is a study of the consumption rates of some psychoactive drugs in a specific group of medical students and students-athletes, who are advocates of a healthy lifestyle according to their occupation. Objectives. The purpose of this paper was the evaluation of the prevalence of tobacco smoking and e-cigarette smoking (vaping) among medical students and students-athletes and the research of students' motivation and attitudes towards smoking in its various forms. Material and methods. 1,725 medical students and students-athletes were surveyed. All the respondents were divided into 4 groups: exclusive tobacco smokers, exclusive e-cigarette smokers, dual smokers (both e-cigarette and tobacco cigarette users), non-smoking students who hadn't smoked for at least 12 months. Results. 1,515 of the surveyed students (87.8%) declared themselves as non-smokers, 160 (9.3%) respondents smoked traditional cigarettes. E-cigarettes were used much less often than traditional cigarettes -50 respondents (2.8%). One-time tobacco smoking was recorded in the medical history of 992 (57.5%) of students; e-smoking -780 (45.2%). Statistically, men appeared to have been twice as common as women among both tobacco and e-cigarette smokers. Dual smokers used traditional cigarettes less often than electronic cigarettes. This group more often chose e-liquid with a higher level of nicotine. An attempt to stop smoking was the most important stimulus of opting for vaping (90.5%). Conclusions. Among the students of both groups, vaping is not frequent and not a popular practice compared to traditional tobacco smoking. Everyday smokers prevailed among dual smokers and not among exclusive e-cigarette smokers. E-smokers, more often than other respondents, believe that vaping is safe for their health and the health of others.
Background
Electronic smoking (electronic system of nicotine delivery, e-cigarette) is often branded as an effective alternative to tobacco smoking in mass media [1] . The influence of e-cigarettes on the human organism is being discussed endlessly as 'substitutes' for traditional cigarettes are growing in popularity among their consumers. The scientific research carried out in recent years [2, 3] does not prove the efficacy promoted in popular sources of e-cigarettes as an effective method enabling reduction or the giving up of tobacco smoking. The investigation could have demonstrated a well-grounded opinion on the influence of e-cigarettes on human health and the environment [4] [5] [6] . This can be explained by the recent popularity of e-smoking, which does not exceed 15 years. The first inventor of the e-cigarette prototype was Herbert A. Gilbert, who patented 'a smokeless tobacco-free cigarette' back in 1965. Modern electronic cigarettes were invented in 2003 by the Chinese pharmacist Hon Lik, and in 2004, Ruyan Group Ltd. patented their working principle and manufacturing technology. Instead of tobacco, an e-cigarette contains a cartridge with liquid consisting of glycerin and/or propylene glycol, flavoring substances, as well as nicotine of different concentrations. The liquid vaporizes under the influence of a heating unit (atomizer) and an ultrasound sprinkler, causing the formation of vapor resembling tobacco smoke, but which is flavorless. Current well-established terms of e-cigarettes are vaporizing or vaping [1] .
Although the popularity of electronic smoking differs among European countries [7] , it is common to hear about the growing popularity of vaping as such and of the emergence of a new concern for public healthcare and health (the effect on the organism of substances constituting e-liquid, including nicotine; the use of an e-cigarette as a source of cannabinoids and other prohibited drugs) [8] [9] [10] . Due to the short time of availability of electronic cigarettes, knowledge about their possible impact on human health is obscure [1] . The World Health Organization recommends taking measures for limiting the trade of electron-ic cigarettes to minors, banning advertising campaigns in mass media and smoking in public places, equating the danger coming from e-cigarettes with the threat of traditional smoking [9] .
There is no data supporting this type of research among students between 18 and 26 years old in Belarus, who are arguably the main consumers of e-cigarettes. The development and implementation of a range of preventive measures aiming at maintenance and reinforcement of public health require a study on the main characteristic and principles of lifestyles related to different social groups. Particular interest lies in the usage of some psychoactive drugs. Medical students and students-athletes, who are to become the advocates of correct life principles, health values and merits of a healthy lifestyle, are a good target group. This work covers survey results collected from medical students (Faculty of General Medicine of Medical University and students-athletes Faculty of Physical Culture of Pedagogical University) who represent the professions which are to exemplify a healthy lifestyle in the future. Unfortunately, the findings in the investigation reveal that consumption of psychoactive drugs, including nicotine, is quite frequently consumed in this target group [11] [12] [13] .
Objectives
The purpose of this paper is to evaluate the incidence of tobacco and e-cigarette smoking (vaping) among medical students and students-athletes and to examine the students' motivation and attitudes towards different types of smoking.
Material and methods

Study location and respondents
The research was carried out from March 2017 to November 2017 in Grodno (Belarus). The analysis of the responses of 1,725 medical students and students-athletes (n = 1,223 from medical university and n = 502 from pedagogical university) made it possible to distinguish 4 groups of respondents: exclusive tobacco smokers, e-cigarettes smokers, dual smokers (smoking both electronic and traditional cigarettes), non-smokers and non-smoking students (at least 12 months before filling in the survey). The general characteristics of our study participants are provided in Table 1 . The data is presented as median values with a min.-max. range.
The age of the respondents was presented as median values with minimal and maximal ranges due to non-parametric distribution of variables. The median age was 19 years (IQR = 18-20) (for medical students IQR = 18-20, for students-athletes IQR = 18-21) without differences between males (IQR = 18-21 years) and females (IQR = 18-20 years), accordingly. The female respondents outnumbered the male respondents (68.3% versus 31.7%, respectively), which reflects the students' gender balance at the faculties in each university and guarantees consistency between the group of respondents and the population of students studying at these universities.
Data collection instruments and operational definitions
The investigation was completed as part of the international scientific project 'YoUng People E-Smoking Study' (YUPESS) [14] . Completion of the database was achieved through voluntary conduct of an anonymous electronic survey in the Limesurvey [15] web-application, which allowed for a considerable decrease in the expenses allotted to the investigation and for streamlining the collection and interpretation of the data. The survey, offered by researchers from the Silesian Medical University in Katowice (Poland) [14] , included 35 questions targeting the prevalence and attitudes of youth towards tobacco smoking and vaping. The survey's authors permitted its translation into Russian for further use, which included the back translation technique. The questions in the survey addressed the problems of safety (influence on the smoker's health and the health of others), the level of awareness of possible addiction and motives for use. The percentage of the surveyed exceeded 85% and 90% of the entire number of students at the selected faculties.
This investigation was examined and approved of by the Ethics Committee of Yanka Kupala State University of Grodno (no. 10-03-2017 N3).
Statistical analysis
Statistical analysis was performed using the statistical software STATISTICA 10, StatSoft. Variables with non-normal distribution were presented as median, minimal and maximal values (distributions of the variables were tested with the Shapiro--Wilk test). Nominal data is presented as percentages. The distribution of the categorical variables was shown by frequencies and proportions, along with 95% confidence intervals. Statistical comparisons were completed using independent samples chi--squared analysis. The non-parametrical Mann-Whitney U test for medians was used for comparison of the differences between groups. Significant differences were defined as a p-value of less than 0.05.
Results
Prevalence of traditional tobacco smoking compared to the use of e-cigarettes
Most of the surveyed students (87.8%) and approximately an equal number of medical students and students-athletes declared a non-smoking status at the moment of questioning or confirmed to have been non-smoking for the previous 12 months. 160 students (9.3% of the entire number of respondents) smoked tobacco, whereas electronic cigarettes were used much less often -50 (2.9%), (36 dual smokers stated they were using both tobacco cigarettes and e-cigarettes, 14 respondents consumed e-cigarettes only). The smokers differed with regard to gender (p < 0.05), and the frequency of smoking both types of cigarettes was greater in males (Table 2) . Male dual smokers amounted to 6.6%, while female dual smokers -2.0% (р < 0.01). (Table 4) . Traditional smokers and e-cigarettes consumers more often had at least one year of experience smoking. Two-thirds of dual smokers had experience smoking tobacco for over 1 year, while their experience of e-smoking did not exceed a length of 1 year. This brings us to the conclusion that traditional smokers replaced tobacco with e-cigarettes, but, affected by the long experience and high frequency of smoking as such, they were not able to utterly give up traditional smoking.
As far as e-liquid is concerned, the most popular purchase points appeared to be specialist stores (90%) and/or shops and specialist departments in supermarkets (74.3%). The choice of a particular cartridge depended on the level of nicotine (91.3%) and/or the price (61.9%). E-cigarette smokers barely used e-liquid with 'popular' levels of nicotine, those ranging from 8 to 16 mg/ml and higher. All the respondents used an e-liquid with a nicotine level below 8 mg/ml. The analysis aimed at comparing tobacco smokers and dual smokers revealed that dual smok-
Status of tobacco smoking and vaping among students
At the time when the survey was being carried out, medical student smokers outnumbered smoking students-athletes two to one. The same statistical difference lies in the number of dual smokers among medical students and students-athletes. Female students-athletes, however, smoked traditional cigarettes more often than their peers from the medical school, and they smoked traditional cigarettes more frequently than their medical school counterparts, which the student indicated in their medical history. In total, 1,107 (64.2% of respondents) denoted trying smoking attempt in their life. Among non-smokers, at the time of the survey, over 897 (59.2% of the respondents) had attempted smoking both tobacco and (or) electronic cigarettes. The average age of the first attempt at smoking was approx. 16 years of age (14) (15) (16) (17) , whereas the first experience of electronic smoking was 1 years older -17 (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) . Nearly every time, a traditional cigarette was the first to have been smoked (88.7%). The age of the first attempt at electronic smoking was clearly older among female students-athletes compared to the experience of their medical school peers. The attempt at smoking and the age of initiation, related to the respondents' group, is presented in Table 3 .
The differences with regard to the quantity and frequency of traditional and e-cigarette consumption among the representatives of both groups of students have not been discovered. The length of a vaping habit appeared to be shorter than that of traditional smoking (12 months -min.-max. range 6-24 vs 24 months -min.-max. range 12-40) (р < 0.05). The length of the vaping habit of dual smokers was even shorter (12 -min.- * p -a two-tailed probability value of the χ 2 test for comparison of medical students and students-athletes (p < 0.05). not as risky as tobacco smoking. 67.2% of all the respondents supported a vaping ban in public places. This ban was favored by 32% of e-smokers, 41.3% of tobacco smokers and 71% of non-smokers (p < 0.05). More detailed data is shown in Table  5 above. As far as the attitude towards both smoking and e-smoking in public places is concerned, medical students and students--athletes did not illustrate any difference of opinion. A disagreement between the two groups on the safety of e-smoking has not been established either. However, an insignificantly larger number of medical students (compared to students-athletes) are sure that both tobacco smoking and vaping lead to addiction (53.6% vs 36.7%) (p < 0.05).
Discussion
The percentage of the smoking population in Belarus, among residents whose age exceeds 16 years, was 24.4%, which was illustrated in a random research of households carried out in Belarus at the beginning of 2015 [15] . Our research, however, indicates a decrease in prevalence of smoking by half among the surveyed students (traditional smoking was mentioned by 9.6% and 8.6% of medical students and students-athletes, respectively). The smoking of both electronic cigarettes only and a combination of electronic and tobacco cigarettes was declared by 3.4% and 1.8% of students, respectively. An attempt at smoking tobacco was confirmed by more than half of non-smoking respondents. An experience of e-smoking was referred to by approximately 38.8% of current non-smokers and 88.8% of current tobacco smokers. However, the results cannot be accurately related to the data received from the population in total, due to ers more often resorted to e-liquid with high nicotine levels. As far as the levels of nicotine in e-liquid are concerned, there was no difference between medical students and students-athletes.
Motivation for e-smoking
There was no difference between the two groups of respondents with regard to the motivation for and preferences in vaping. Attempting to quit smoking tobacco proved to be the most frequent factor triggering the use of vaping (90.5%), far more than the certainty of the less harmful effect on e-smokers' health (59.5%) and on health of others (47.6%). The financial burden was not the main factor for a switch to e-vaping. Only 23.1% of e-smokers promote vaping among their peers as an effective method for quitting smoking tobacco, 7.7% just recommend vaping, whereas more than two-thirds of e-smokers (38.5%) did not recommend vaping at all; nonetheless, the same number of respondents are/have been active e-smokers.
Opinion on smoking in public places
Only 9.2% of all the respondents declared that e-smoking is harmless with regard to health (10.4% of medical students and 6.2% of students-athletes). In general, the confidence in the harmless nature of e-cigarettes was shared by 11.5% of e-smokers (15% of tobacco smokers and 46% of e-smokers). Only 7.3% of non-smokers consider vaping safe for the health (p < 0.05). Approximately one-fifth of all the respondents did not state a clear opinion on the subject matter. Furthermore, when answering the question about the health safety of vaping, 46% of e-smokers considered it entirely harmless, whereas 54% of the respondents thought that vaping was dangerous, but Length of a habit, frequency and quantity of cigarettes smoked among respondents 
Index
Respondents-smokers [%] (95% CI)* n = 210
Exclusively tobacco n = 160
Exclusively e-cigarettes n = 14
Dual smokers n = 36
Traditional cigarettes e-cigarettes * -95% dependable interval; ** -a two-tailed probability value of the χ 2 test for comparison of the groups of traditional smokers and e-smokers (p < 0.05). cording to our records, most e-smokers prefer nicotine levels of less than 8 mg/ml, and high nicotine levels (8-16 mg/ml) are not used. In 25.6% of cases, nicotine-free e-liquid is used. In the long run, the reduction of nicotine can be offset by an increased frequency of everyday consumption [24] . These findings contradict the formed public opinion of e-smoking being an effective method of withdrawal from tobacco smoking. This research discovered some other factors of the transition to e-smoking. 70% of e-cigarette users declared flavor as the main factor affecting the choice of e-liquid. The flavor of tobacco was selected by only 13.5% of the respondents, and fruit or mint was chosen by 83% of e-smokers.
Limitations of the study
Taking into account the fact that the research was carried out within a specific group of students whose level of awareness of health and a healthy lifestyle is very high, the results cannot be broadly applied to all young people. The current problem of e-smoking and tobacco smoking among young people cannot be exhaustively explained without bringing in data from other cities for further comparison with this research [25] . Nonetheless, this research is characterized by a larger size sampling, and the received data substantially contributes to the epidemiological description of this newly formed problem, which is affecting both public healthcare and the health of each individual. The above-mentioned assumes that in the future, other academic centers will be affiliated with the current investigation, conducted within the international scientific project 'YoUng People E-Smoking Study' (YUPESS).
Conclusions
Vaping is neither a frequent nor popular activity among the students in both groups compared to traditional smoking. Everyday smokers prevail among dual smokers and not among exclusive e-cigarette smokers, which brings us to the assumption that vaping is used as an alternative source of nicotine, but not an alternative to tobacco smoking. E-smokers believe in the safety of vaping for both their own health and the well--being of others more than the other groups of those surveyed. Electronic smoking, as a new and increasingly popular source of nicotine, is turning into a serious challenge for public healthcare and health as such and will require further investigation of the subject matter. the specificity of the research group. Similar research in Poland showed that 4.4% of medical students and 12.4% of human sciences students smoked e-cigarettes [16] .
Recently e-smoking has grown in popularity and is nowadays considered a healthcare issue. A European publication entitled 'Eurobarometer' revealed in 2012 that vaping among young people in Central and Eastern Europe was of rather high prevalence [2] . The frequency of e-cigarettes use in the Czech Republic was 34.3%, in Bulgaria -31.1%, in Poland -31.3%, in Hungary -31%, in Estonia -22.3% and in Romania -22.2%, compared to the average level of 20.3% typical for the entire European Union. The data on the dynamics of e-cigarette use hints at a gradual increase of prevalence of vaping. As far as representatives of Czech and Polish youth between 2010 and 2014 are concerned, vaping consumption increased up to 9% and 30%, respectively [17, 18] . The research, carried out in 13 Eastern European cities, showed that 33% of teenagers were using e-cigarettes [19] .
Interestingly, the number of dual smokers (smoking both types of cigarettes) proved to be larger than the number of exclusive e-cigarettes smokers, especially among medical students. In the aggregate, dual smokers consume a greater quantity of electronic and tobacco cigarettes compared to traditional smokers, and unlike exclusive e-smokers, they prefer e-liquid with higher levels of nicotine. Most e-smokers consider vaping safe for the health, both for themselves and others. Similar data was obtained in other research [20, 21] .
In some academic works, vaping is regarded as an effective method for quitting smoking [22, 23] . A point was also made that through vaping, dual smokers reduce the number of tobacco cigarettes smoked by half [23] . In our investigation, the percentage of everyday smoking is somewhat smaller among exclusive e-smokers than among tobacco smokers. In the case of dual smoking, the number of respondents who smoke traditional cigarettes every day is 75%, and this does not differ from the frequency of e-smoking (75.6%). However, dual smokers, apart from everyday tobacco smoking, opt for everyday e-smoking (27.8%). Overall, e-smokers consider vaping safer than traditional cigarettes, but dual smokers admit that tobacco addiction in case exclusive e-smoking vanishes insignificantly [17, 18, 24, 25] . This data supports the results of a survey conducted in a group of teenagers in Poland and proves that dual smoking implies more frequent e-smoking and traditional smoking when compared to smokers of one type of cigarette [24] . This is presumably a result of stronger addiction.
As can be seen from the observations of other authors, dual smokers prefer e-liquid with higher levels of nicotine [9, 24] . Ac-
